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Why a Great Observatory?

• Progress in space and solar physics increasingly depends
on multispacecraft and spacecraft/model integration.

• We now have many resources online, but in many places
and in different formats.

• To solve problems such as those posed by the Living With
a Star Program, a new paradigm is needed in which the
various observational and computational resources are
easily accessible in a uniform way.



Definition of a “Virtual Observatory”

A Virtual Observatory (VO) is a suite of
software applications on a set of computers
that allows users to uniformly find, access,
and use resources (data, software, document,
and image products and services using these)
from a collection of distributed product
repositories and service providers.

A VO is a service that unites services and/or
multiple repositories.



Purpose of VOs

• Make “standard” scientific research much more efficient.
– Even the PI teams should want to use them.
– Must improve on existing services (Mission and PI sites, CDAWeb, etc.).

VOs will not replace these, but will use them in new ways.

• Enable new, global problems to be solved (make a “Great
Observatory”)
– Rapidly gain integrated views from the solar origin to the terrestrial

effects of an event.
– Find data related to any particular observation.
– (Ultimately) answer “higher-order” queries such as “Show me the data

from cases where a large CME observed by SOHO was also observed in
situ.”



Tasks for a VO Data Environment

• Produce and make openly publicly available complete, high-quality
data products and basic software to use them.
– This is the core of the data environment.
– Automated data reduction is key, and should be supported.
– Open, public availability makes the user part of the data-quality effort; for

some this is new.  An open-data policy is generally good for providers.

• Register the resources  (products and services) in a uniform language.
– A community accepted “data model” provides the required semantics.
– A general registry (“metadata library”) with web-based entry and easy

export could keep track of additions and changes.
– Product IDs can help a great deal to simplify access and use.



Tasks for a VO Data Environment (cont.)

• Provide direct machine access, preferably using the above uniform
language, to the resources.  Provide APIs to make access easier.
– A common set of protocols (e.g., “SOAP”, cgi, ftp standards) would help.
– “VxOs” can organize subfields.

• Develop tools to find and access the resources (“gateways/brokers”)
using the registry and the access methods.
– Produce APIs that allow applications to use these tools.
– Provide “default” front-end applications.



Tasks for a VO Data Environment (cont.)

• Develop applications and services to use data products.
– Applications can be downloaded, repository provided (e.g., graphics and

subsetting), or web service accessible (e.g., SolarSoft via CoSEC)
– Some useful services: running “on-demand” models; reading, displaying,

and translating multiple formats; transformating coordinates; merging
related datasets and performing correlations; browsing data plots.

• Enable “higher-order” queries using “pre-mining” of data to produce
event lists and modest resolution datasets.
– We want to ask things like, “When were there solar flares, strong

geomagnetic activity, and spacecraft both upstream of the Earth and in
the magnetotail?”

– Direct data mining will be possible only in special cases.





A “large box”:

Broader but
less uniform
access.

“Product”
oriented.

Iterative search
interface.

Much the same
basic structure.



ViSBARD Orbits



ViSBARD Magnetospheric Data
Viewing



A First “Large Box”: Science Use and
Internal Structure

(Virtual Space Physics Observatory)

Primary developers:
Aaron Roberts, NASA/GSFC

Vasili Rezapkin, Aquilent
Joe King, QSS

Now connected to LWS, SPASE, CDAWeb, and, less
directly, to VSO and VHO, as well as SBIR and other

projects such as ViSBARD.



Overview
• VSPO is designed to provide access to a wide variety of

data, image, model, and other products or URLs to sites
that deliver these products.  (“Three clicks from data.”)

• A dynamic web page front end allows “Google-like” and
element-based searches for products.

• “SOAP” interfaces pass internal messages, and are used
for direct repository access.  Other protocols for the latter
(e.g., ftp) will be implemented.

• Additional service links (for orbits, references, and current
space weather) are provided for convenience.















































Future Directions
• Add more accessors for “ordered” ftp sites.
• Add more accessors for VSO and other products

when the APIs are available.
• Continue to add products.
• Develop metadata management software.
• Provide an API for access from applications.
• Produce a companion higher-order query service

based on event lists and modest resolution data
sets held and manipulated in RAM.


